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ABSTRACT 


This study is an attempt to evaluate the performance 
of mutual funds by combining annual yield and variability of 
annual yields into a single index of performance which is 
consistent with recent developments of capital asset theory. 
Similar studies have previously been performed in the U. S. 
The present study is an analysis of Canadian mutual funds. 

Of particular interest are the hypotheses that (1) 
Greater Varvaoility sin yields is ascsociabed with higher 
average yields, (2) that there is a significant relationship 
between average yield and variability which is approximately 
linear, (3) that differences in performance persist through 
time, (4) that funds attempt to remain in given risk classes, 
as measured by variability in yield, (5) that the average 
Canadian mutual fund performs as well as a portfolio like 
the Toronto Stock Exchange Industrial Average. 

The study is based on the performance of twenty-two 
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CHAPTER 1 


INTRODUCTION 


Recent advances! in portfolio selection theory,+ 


the theory of capital asset prices, and the behavior of 


3 


stock market prices~ have had implications for the evalua- 


PlOm OfemMibual fund pertormance. This is particularly truc 


of Sharpe's work on capital asset prices.4 


The theory 
developed by Sharpe is based upon the presumption that in- 
vestors are willing to choose among alternative investments 
based upon two parameters of the probability «distribucion 
of the returns, the mean and standard deviation. The theory 
is explained with reference to an E/O diagram where the 
expected return is plotted along the horizontal axis and 
the standard deviation of returns along the vertical axis. 


Any investment such as a particular stock is represented by 


aepoine, in thie diagram: 


—_———= 


lm. Markowitz, “POrttolic Sélection,: 
Dinencey Vol. xile(March, bo>2)7 pp. 71-31. 


Journal of 


2William F. Sharpe, "Capital Asset Prices: A Theory 
OfeMarket Equilibrium wander Conditions of Risk,” Journal of 
Eiveuce, Vol. XIxXm(september? 1964) pp. 425-442. 


3Eugene F. Fama, "The Behavior of Stock Market Pri- 
ces," Journal of Business, Vol. XXXVIII (January, 1965) peeps 
Ba L05. 

4sharpe, olor Teebiepie meyer, ES Reiss 
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sharpe makes three important assumptions: (1) Inves- 
BOLSanewliskeaverters, W.e. they preter Mess risk to more, 
Which) ty ihe scontext wofethe theory is measured by O. This 
implies that of two securities with the same expected return 
they preteen Ehat wien, the lessen standard deviation, or 
Similarly of two securities with the same risk they prefer 
that with the higher expected return. (2) Investors can 
borrow and lend money to the extent desired at a common risk 
free interest rate. (3) All investors have the same predic- 
tions for the future E/O combinations of the various secu- 
rities. 

Sharpe demonstrates that under these assumptions all 
Crerctent poGgelolios Wallarallsalong a Straight (line 2) the 
E/O diagram.° The essence of the argument is the following: 
By investing in a given asset i and lending at the pure rate 


Been uinvestonw can attainvany H/O; point along, the line pi, and 


“Efficient means non-dominated, i.e. those portfolios 
whose alternatives do not include E/O combinations with either 
the Same @eand a Lower 0, Or the same O and a higher E,or a 
higher E and a lower O. 
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by borrowing and investing in i,any point along the exten- 
Slo OLD, Given titat, Imvescore strive for qreater © and 
Power O Stocks, any £/O combination below and to the right 
of i would be more desirable. If such a stock was available 
iivescOlLs WOuld purchase it instead Gi u,driving 16s orice 
up and that of i down until both stocks were equally desi- 
taple, Inis would occur when they both fell along the line 
Pl. olnce this comparison is analogous for more securities 
tie comclusion is that 2 more tham one portrolio or stock 
1s eliicienc 1 would Ive on the Line also. 

By allocating his money between p and i,an investor 
Can AlCtain any point on the line 

ie Se ance ls jehoi 8) by ACRE AO) 
where the slope® Of the line is given by (Ei—p)/07. The 
eGo ra neo) 77 7; ele, i dkeer Ene wate, i.e mrt Lier aOwn 
and to the right. Thus more desirable E/O points would be 
associated with flatter lines, the most desirable with the 
Flattest om which all eftacient portfotios would die. 

The amo kicatlons fOr muLual Lund perrormance are 
that if mutual funds hold efficient portfolios they would 
alle have E/G- points along a straight line. Furthermore, to 
tne extent that some funds are not efficient they would give 


H/Orpoines along lanes further to the left. Since all lines 


6Note that E is plotted as the dependent variable 
andsthate (a-p)/O1, is actually the reciprocal ot the slope. 


Pons git 
‘tne insite au Jian erbsaes sa 


: were 
; af is ita) a arace, fol: tra! oe ~ we a ee i — A Re 
-_ t J : 7 
a a rev ai ' 
atdiriwes nv foo%s 46 tuge® Fr .of shi nee a bit sa te 
7 : 2 , 
weirdo ef) waetve.. i Baesnae). 2h oF Korma tdiow ial rk, 
Yank vilnor: drow Riceee Aged (ean WON 2 Se cole Baers 
iil oF t w¢ tial tal yer. 4 aha Abe aan 
. _ 
nethizgper + “0 ery THfit: > 2 - ey ae 
d . 
/ fe ae ali ( : i Be 
a 
: j i ; Te 
' ~ i ; t ; / J 4 . oy | 1 
* 4 i¢ € 4 oy 
| i iT > 
. e 
ote i @ aan b ” 
TiaG pers? ’ Gy 3s i) et FOV ten 
ad Riso sin ing [ind o! e 73 
ert? vy ; pid 3 om ‘tf i «ea s 4 Py as Liapas yy 
,, bape, yf. 8.072% ¥ l iis Aoiny hg) 
Oia S0ynaTi c iad porns mse hLin i44 ing tse spas otf? 
, ay 
; a | i a 
: | taow yore noilaleleg Sneioitic niet aie? fenton Te 


eee Jae. | oe ae ae 
bal halted 4 9nd Mey.t? BO EE ie mg O\y « 


a 
ia “oon oe went thete tthe On axe 


in 


abi corte? 
ate bis eayit etek et? a er } ae zi 


hs 5 Ar eéde: ic, ir 1 aa 
danies rae 
i == = anil 


originate at p their direction depends on (E;-p)/0;, lower 
values of which ratio would be associated with inferior per- 
formance. This is logical as the ratio represents the ex— 
Pecved Teturh (OVer end “above that obtainable on 4a tiskless 
onvyes tment) sper Unit Of risk assumed. Sharpe reters to this 
BemcIcwh/ V4 leward CO Variability ratio. 

We can now explore to what extent, if at all, the 
Conditions derived from the theory hold in practice. Speci-— 
fically we will investigate the following hypotheses (1) 
q@reater Variability in yields ws. associated with higher 
average yields, (2) there is a significant relationship 
between average yield and variability which is approximately 
linear, (3) differences in performance persist through time, 
(4) funds attempt. to remain in given risk classes, as measu- 
red by variability in yield, (5) the average Canadian mutual 
ume operitorcms as well as a /portrolio Like the Foronto Stock 
Exchange Industrial Average. 

Similar research has previously been carried out by 
Sharpe/ fon U.S. Mutual funds whereas this study focuses on 


Canadian funds. 


WWiliiam B. Sharpe, “Risk Aversion in the Stock Mar- 
ket: Some Empirical Evidence," Journal of Finance, (September, 
LOGO) yep 26-422. 


William £. Sharpe, "Mutual Fund Performance, 
nal of Business, Vol. XXXIX (January, HOGG Jie Moan Ros 
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CHAPTER 2 
METHODOLOGY 


since there 1S no way of obtaining the: B/O values 
predicted by our investors, ex post values had to’ be used as 
proxies for the ex ante ones. The average rate of return® 
(A;) GE Gach POLTeIOlG Was theretore used as an estimate of 
BCS expeceed) rate of return (Ey) > and the standard deviation? 
of the yield (Vj) to estimate predicted risk (0j}) for twen- 
tyY=two open-end mutual funds during the period 1954-1969. 
The funds were selected so as to include those for which 
annual rates of return had been reported for sixteen years. 
The sample of funds was drawn to include at least one fund 
from each category of Balanced funds, Common stock funds, 
Fully mMeneged funds, Specralty Lunds, Bond Funds and Trust 
Company Funds. Excluded were non-resident owned funds so as 
not to vitiate the analysis of performance of Canadian funds 


poe 


eTie actual rate or meLurn on a COrtrolio 1s the 

average of the cratesvof return of its component securities. 
The Ai values for the study were averaged over the eight 
year periods of the changes in net asset values reported 
inthe Financial Post Survey of Investment Funds, 1962 and 
19702 <alcuvations made by the Financial Post Survey assume 
that all dividends and distributions have been reinvested 
and their result is expressed as percentage change in net 
assets per share. 


9 computed as the square rootso£ the sums of the 
Squaréd deviations divided by »(n-1). 
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in comparison with foreign owned funds. 

mY eethe contest of the theory » the pure interest 
bates for he periods 1962-1969 and 1954-1961 should have 
been taken as the yield on eight year Canadian government 
bonds issued in the years 1961 and 1953 respectively, and 
neld vormaturity. Lt wastnot “apparent from Sharpe's10 study 
what type of bond was selected. The pure interest rate p 
(= 3.5 percent) for the current study was determined by 
averaging the yields of bonds of all types and counter- 
checking with the average yield of funds investing in Cana- 
dian bonds ‘only. Since the Vong term) interest rate during - 
the previous period was slightly less, the pure interest p 
was fixed at 3.0 percent.tt 

Regression analysis was used to establish the under- 
lying linear rélationship of the funds. The reward to varia- 
Ditlaey= facie (f4—p)/VpLor the two periods, 1954-196) and 
1962-1969 was used as an index to predict the performance 
Surangecnestattesc, L962=1969°= period fromthe: reward to 


Variability ratio Of the earlier period. 


Oba, open 2o.. 


lla sensitivity analysis on p resulted in changes in 
the “ankse (based on reward to variability ratio) of some of 
the funds. Nevertheless, (1) greater variability was associa-— 
ted with higher yield, (2) there was a significant and appro- 
ximately linear relationship between average yield and 
Variability, and (3) differences in performance generally 
persisted through time. These indicators of mutual fund 
performance are thus relatively insensitive to assumptions 
regarding the pure interest rate over a 3 to 6 percent range. 
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(Mier reward tO Watiapility ratio (R/V) represents the 
expected trecturn (E;) per unit of rask assumed (07). It 
accordingly is an index of the reward (Aj-p) obtained from 
the fund and the risk actually experienced (Vj). Our investor 
iS interested in this relationship in order to, complement 
Chewlickeamplacit In fund a. He Gan do this by borrowing 
additional funds or by investing in some riskless security. 
However, to be able to make such a decision, he must have 
Sonewidea Of the Vasiabr lity (V4) ,themtund will actually 
experience. The variability of the fund will depend on the 
risk class management sustains over a period of time. To 
test the consistency over time with regard to variability 
Of returns, rank coefficient of correlation was used. 

Lastly peehesdl Seribucionvor Ehe ratios Lor the 
period 1962-1969 was contrasted with Toronto Stock Exchange 
Industrial Average as an indicator of efficiency of smanage- 
mMentain selecting Lts *porttolios., All-théese analysésvin com- 


bination were used to evaluate mutual fund performance. 
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CHAPTER 3 
EMPITRGECAL RESULIS 


The results of the study using Canadian data corro- 
borated those of the original study. Each of the hypotheses 
relating to (1) association of average yields and variability 
in yields, (2) underlying relationship between yield and 
variability, (3) differences in performance, (4) consistency 
Of Uiskiclasses, and (5)@comparison (of fund performance with 
the Toronto Stock Industrial Average; is dealt with separat- 


ely below: 


srueeverage Vieldwand Variability 

The values obtained for average annual rate of re- 
turn (Aj) over eight years and the corresponding standard 
Gevwration OLe-annual rate of return (V4) £or cach of the 
twenty-two selected funds are shown in Table 1. The con- 
sistency of relationship between yield and risk predicted 
bywthie cheery Of Capltel asset prices 1s apparent Eromyri=— 
Gusewl.,elhescOrre lations COcrricvent) +. 717 ers significant? 
and consistent with the assumption of risk-aversion. Funds 
with large average returns depict greater variability than 
those with smaller yields. 


The market process by which A and V values would 


12, Goefficient of .45 is significant at p = .01; 
t=valuie of slope of regression line is 4,601. 
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tend to follow a linear relationship would involve changes. 
In the rpreicestofecapital@assers; thespricerchangesmnetarn 
wouldwallerhohesmean andestandard deviation Of thie wnnual 
“yield. Since, neither A nor V can be considered an indepen- 
dentwvarlanle, thevaperoprtate bine for estimating scheur 
relationship probably lies somewhere between the two re- 
gression lines obtained by regressing V on A and A on V. 
The equations of the three lines (Figure 2) are: 


Regression V on A:)V = 3220474 12296A 
Regression A’on V: A = 2.240 + 0.396V 
Intermediate line: V = 0.700 + 0.846A 


The p value given by the intermediate line means 
thateenvestors required and Teceived an annuals rate of 1e-— 
turn of about ©.7 per cent on riskless assets. To take on 
risk, they required and received an additional 0.85 per cent 
Of expected return per annum for each 1 per cent of predicted 
Standera deviation Of annual return, i.e. “usk. Thus the 
tetationsnip between yield and variability as anticipated by 
tie Eneorysis attirmed; funds providing greater average re- 
turns experience greater variability. These values maysor 
Meyenourretlectethe Conditions prevalent jinethercapital 
Maekeeeduring the period L9G24to 1969. Even winecase they do 
Teblece current market, conditions, they may not reniect othe 
Undewly imaetrend tom future prediceion ihe yapparcne trend 


Selineati ty. tspanalycedsanetnessuccecdi ng section. 
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3.2 Linear Relationship between Yield and Variability 

Asealready pointedsout; 2 an investor's funds can 
be divided between a risky portfolio and an investment at 
Chespurer interest rate; fheycan obtain any! combinaticneofrA 
ands Vevons the dine connecting the point representing the A, 
Vecombination of the risky portfolio; and the point repre- 
senting the A, V combination obtained with the pure interest 
rate. Livthe investor asvable to borrow fundsiat the same 
fate Of interest, any point oh the extension of the! line for 
higher values of A and V would also be attainable. Under 
these conditions all efficient’ portfolios must lie along 4a 
straight line passing through the point representing the 
pure interest rate. Although the relationship shows a linear 
trend (Figure 1), investors are normally not able to borrow 
extensively at the pure interest rate to purchase risky 
assets, the relationship may not be linear especially as 


higher values of A and V are reached. 


3 oe Persistence Of diiferences in, Performance 

As a measure of differences in performance through 
time, R/V ratios of the same twenty-two funds were calcula- 
Bedi ftoryvthe period 1954-196l\ and are shown, ingtablev2.. the 
funds were ranked according to their R/V ratios (Table 3) 
for both periods. The corresponding points were then plotted 
in Figure 3. The relationship between R/V ranks in the two 


periods is suggestive of an upward trend. Some of the funds 
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11 
with high ranks in the earlier period also have high ranks 
in the later period. However, others do not. The value of 
une, Spearman rank Coefficient of correlation (+.286) vali- 
dates the positive relationship as does also the count of 
pomnts: falling in the four quadrants, An investor selecting 
One OL tne eleven bese funds in the first period would have 
nad an /-4) Ghance Of retaining one of the Gleven best in Ehe 
second périod, and vice versa. Simple regression of the R/V 
Valves also bears this Out: the correlation coefifiicient is 
TO, cU4eand. une t-value son the slope coerficients i1s,+0.933.. 
Thus differences in performance as measured by the R/V ratio 
appear to persist through time and could therefore be used 
for prediction. However, they would not be perfect predic- 


TOES. PAlso we mdo-not Know the source of such ditlerences. 


3.4 Risk Classes of Mutual Funds 

To be able to compensate adequately for the risk 
inerentain a particular portfolio, investors expect “funds 
to show reasonable consistency over time with regard to 
variability of returns. The scatter of various risk classes 
plotted in Figure 4 shows consistency over time. The funds 
were ranked (Table 4) for the two periods studied 1962-1969 
and 1954-1961 - rank one indicating the largest variation 
and rank twenty-two the smallest. Although the underlying 
relationship appears to be consistent, there are a number 


of shifts in ranks, either because of change in managerial 
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12 
policy or inadvertently. There being no standard available 
for comparison, it was concluded that management generally 


stay within their selected risk class. 


3:5 Mutual Funds Versus Toronto Stock Industrial Average 

ihe Toronto stock Industrial Average waceused as an 
alternative strategy for investing in a reasonably diversi-— 
fied portfolio of eighty-seven securities. When calculating 
Lie average: Feturns Lrom the Toronto Stock portrolio, no 
brokerage, management or administrative costs are deducted. 
From mutual funds returns likewise, the initial selling 
(load) Charges are not deducted; thus the returns from betes 
types of investments are overstated.Figure 5 shows the dis- 
tribution of R/y ratios for the twenty-two funds for the 
period 1962-1969 and also the R/y ratio Of the Toronto Stock 
Average at +0.300. The average R/y ratio for the funds in 
the semple ewas 0.269 — smaller than the Toronto Stock Average. 
Obviously the results for another sample of funds might dif- 
fer from these. However, for Shae sample the odds are greater 
Eliag eco teagainst the possibility that the average mutual 
fund did as well as the Toronto Stock portfolio between 1962 
and 1969.+3tn this sample ten funds did better than the 


130ne standard deviation of the R/y values for the 
22 £unds was +0.194. If the population of the mutual funds 
had a mean of +0.300 and a standard deviation of +0.194, 
the distribution of the sample means for SEs of 22 would 
have a standard deviation of +.040 (=0.194/22 /2) and be 
roughly normally distributed. The observed mean of +0.269 
is +0.78 standard deviations below the assumed mean of 
*0.3800° the odds are 5 to 1 that under the hypothesized 
conditions, a sample of 22 funds would have an average R/y 


value as low as’ +0.269. 
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Toronto Stock portfolio while twelve did worse. A comparison 
Opei(LOss i touurces with that or the Toronto, Stock tncuustcral 
Average could not be made because expense figures for the 
selected funds were not mavatlableton a similar basis tom all 
the funds in the sample. However, one would expect that the 
average mutual fund manager could select a portfolio as good 
aSucne, TOrOntO Stock Mndustirials, bub thee Ene net return 
(after costs associated with the operation of the fund have 
been deducted) would fall short of those from the Toronto 
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CHAPTER 4 
CONCLUSIONS 


in this study an attempt has been made to evaluate a 
measure of mutual fund performance with Canadian data. The 
starting point has been traced to the theoretical develop- 
ment of a model by Sharpe for the measurement of mutual fund 
performance. The author based his work on advances in capi- 
tal market theory and the behavior of stock market prices. 
Its validity rests on the conditions that yield and variabi- 
lity or risk are the key variables; that investors are risk 
averters, that investors can invest and borrow at a risk-free 
interest rate, and finally that investors share similar pre- 
dictions concerning the future performance of securities. 

This empirical study using Canadian data has shown 
that average annual yield and its variability are interrelated, 
funds with larger average returns show greater variability 
than those with smaller yields. Also, the underlying relation- 
ship is approximately linear and significant. These results 
do not by themselves provide an explanation of the persisten- 
ce of differences in performance over a period of time. 

To analyze the differences, a single measure of per- 
formance including both the average return and risk as its 
components - the reward-to-variability ratio showed that 
differences in performance persist through time. Thus the 
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13 
index provides an indication of the continuation of diffe- 
rences though not perfectly but does not indicate the source 
@tysucheycitierences, 

Meanvestigation inte the rick’ elemenr of cund mana— 
gement showed that whereas reasons for shifts in risks levels 
-cannot be determined, management generally stay within their 
selected tisk class. Such consistency invtherrisk classes is 
useful for the investors to complement the risk component by 
rearranging his other commitments by borrowing or investing 
MearsianVess ssecuritcy. 

Lastly, a comparison with Yoronto Stock industrial 
Average revealed that the average mutual fund net of costs 
didjemoetvde quite as welll as the Toronto Stock industrial 
Average. 

From the analyses, it's apparent that fund perror— 
mance can be evaluated with a measure of performance that 
eombines Waverage return and risk into’ a single indéx. How- 
ever, generalizations regarding the performance of funds 
Cannot be made from Such an index. A fundamental Giftticulty 
is encountered in the measurment of yield and risk variables. 
Estimates of mean and standard deviation derived from a single 
small sample cannot be considered representative of the true 
value of these variables for the fund. Further, it may not be 
possible to predict future yields reliably because fluctua- 
tions in purchasing power make real yield greater or lesser. 


Comparisons between two portfolios on the basis of Liskyand 


yield may not be dependable. 


rol 
owv's ad ‘ x 
“1 
ae ou | 
- heat 
- n 0x av 
ee pi 4 
J “ 


16 

Liguidity which is important from the investor's 
viewpoint has been left out of the index. Liquid reserves 
which have to be maintained by managers of mutual funds are 
noc Takely ito provide a high yield and theretore are optain-— 
eble- et a CcOSt. Also, even if investors are able to borrow 
at a risk free interest rate; the choice between savings 
bonds and bank certificates as risk free assets is likely 
tor lead’ ‘to different. ranks. 14 

Sharpe's analyses must be viewed in the light of 
Gheseslamictarswons. Le ws also anteresting to) note that 
Horowitz? by weighting funds according to stated management 
Objectives and similar analyses, concluded that "merely 
knowing the fund's investment objectives permits one to 
explain ovéerall-diéiferences in R/V about as well as does 
knowledge of the other variables considered by Sharpe. .. ." 
Further research is needed before these results can be used 


for prediction of mutual Fund performance. 


lc. Oulrin, and We Ra Waters, 10.0 ctUdy .Ot etne 
Canadian Mutual Funds Industry (Toronto: The Canadian Mutual 
PundsmAsscoetation , 9969), sp. 21. 


27, Horowitz, “The Reward to Variability Ratio and 
Mutual Fund Performance," Journal of Business, Vol. XXIX 
(October 9966),.p. 487. 
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TABLE 1 


PERFORMANCE OF 22 MUTUAL FUNDS, 1962-69 


Average Variabi- Reward-to- 
Mutual Fund Annual? “Lity of Variabili- 
Return Annual ty Ratio 
(Az) Return R/y* 
3 (Vi) 

SSS SSS SS ee 

1. American Growth es) Tete O26 944 

2. Associate Investors ¥ eck P20 223320 

3. Beaubran ‘Corporation eee tlie Bara 0.33803 

4. Canada Trust Equity Shes, piel Upto m Asie re. 

5. Canada Trust Fixed Income 2a DAP —07, 36004 

6. Canadian Anaesthetists 956 14.8 0.41485 

7. Canadian Investment Fund 70 Os 0, 35407 

Se Canalunc, Company Tiss 12.8 O. 36997 

9. Champion Mutual SE, ee 0-1 59628 
10. Commonwealth International 9.2 eZ 0.47049 
11. Commonwealth Intl. Leveragel2.0 Zuliecn 073998 
12. Corporate Investors DAO 9.4 O32 1390 
13. Dominion Compound Se 10.4 0. 0361 
14. Dominion Equity 2.0 Loe 0'..50328 
PSeegiic scotbecbh1i A 4.6 ie 0.08622 

16. Grouped Income Shares yea Leys Cee eats 

17. Investors Growth ae TESS: O.43241 

Le.) investors Mutual 60 2 ee 0.25144 
19. Mutual Accumulating 50 Deir 0.18868 
20... Savings & investment Shas df te Ql Ooh 
21. Timed Investment ne re OgLr2a3 
22. United Accumulative a2 Loew i Peetir gew 
ey, ratio = (average return -3.5 percent) /variability. 


Source: Financial Post Survey of Investment Funds, 1970. 


Program Detail in Appendix A. 
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FIGURE) 1 


AVERAGE RETURN AND VARIABILITY 
22 OPEN END MUTUAL FUNDS, 1962-1969 
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Program Detail in Appendix A. 
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FIGURE 2 


REGRESSION LINES: 
AVERAGE RETURN AND VARIABILITY 
22 OPEN END MUTUAL FUNDS, 1962-1969 
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Program Detail in Appendix A. 
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TABLE 2 


PERFORMANCE OF 22 MUTUAL FUNDS, 1954-61 


Average Variabi- 


Z10 


Reward-to- 


atual Fund eee Cae gece one: 
(A, ) Return R/y* 
3 oF 2) 
l. American Growth ete 230 0.62586 
2. Associate Investors dese LG.3 O63025 
3. Beaubran Corporation On 2 22 0555391 
a. Canada Trust Equity 60 Ione 0.16440 
aS. Canada sirust Fixed vinc. 4.7 4.0 0.41239 
6. Canadian Anaesthetists Biel Oi55 O..61676 
7. Canadian Investment Fund Neeas Ga, 0 0.64036 
a. Canaibund Company are Lins 0.62458 
9. Champion Mutual Viren: Ar OS0vir3 
10. Commonwealth International 14.2 19.6 Oeit) Sh) 8) 
11. Commonwealth Intl. Leverage 17.9 20) 0.56339 
12. Corporate Investors 13.4 16.0 0.64882 
iS. Dominion Compound Dake Mee On LSU 
14. Dominion Equity 8.4 LieS 0.47406 
toe Pond eColléctrt A 8.8 dee 0 0.52684 
iG. Grouped» Income shares 14.0 Z0R eee 0) 
17. Investors Growth LDR 13504 0.71006 
18. Investors Mutual AL 14.5 OL oSa0 
19. Mutual Accumulating eS 172.0 OGL EL 
20. Savings © Investment Smo Ne as OR al 
Zhe Timed investment O50 DSL, On 42,7007 
22. United Accumulative een. aS 0. 96304 
ae ratio = (Average return —3.0 percent)/variability. 
Source: Financial Post Survey of Investment Funds, 1961. 
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TABLE 3 


RANKS OF 22 MUTUAL FUNDS 


Based on R/y Ratios 


Mutual Fund Rank 
SoZ IG. 
Ll. American Growth 2 
2. Associate Investors ins 
Se ebealoran Corporation 9 
4, Canada Trust Equity L 
5. Canada Trust Fixed Income 22 
6. Canadian Anaesthetists 5 
7. Canadian Investment Fund 8 
Gwe cahnaLund Company i 
9. Champion Mutual L6 
10. Commonwealth International 3 
11. Commonwealth Intl. Leverage 6 
U2. eCOnpOonate PLnVvestors eS 
13. Dominion Compound 2a. 
14. Dominion Equity 2 
Some onds Golblectil A 20 
16. Grouped Income Shares 14 
17. Investors Growth 
Dee einvestors Mitual ins) 
19. Mutual Accumulating 18 
20. savings & Investment ihe) 
21. Timed Investment ro 
22. United Accumulative 10 
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TABLE 4 


RANKS OF 22 MUTUAL FUNDS 


Based On, Variability 


Mutual Fund 


1962-1969 


American Growth 

Associate Investors 
Beaubran Corporation 
Canada Trust Equity 
Canada Trust Fixed Income 
Canadian Anaesthetists 
Canadian Investment Fund 
Canafund Company 

Champion Mutual 
Commonwealth International 
Commonwealth Intl. Leverage 
Corporace/investors 
Dominion Compound 
Dominion Equity 

Fond Collectii A 

Grouped Income Shares 
Investors Growth 
Investors Mutual 

Mutual Accumulating 
Savings & Investment 
Timed Investment 


United Accumulative 
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Reward-to-Variability-Ratio, 1962-1969 
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APPENDIX A 


PERFORMANCE OF 22 MUTUAL FUNDS 


— 


Dimension same (2276), 0X (22,8) ,1v (22,8) ,Nx1(22) + AX(22)), 
eae (22) 7 SV 22 i R22) RV (22) pO Noid vey (6) 08) 
PPRRM (22) JRRY (22) 

DOV LO0F k= 722 

READS; yaname (15d), 3=1),6) ,JX, NX (1) Jy NY (1) 

i MORMENMGIGA4, SY 3 TIS SiS, LL) 

BO, 20 K=2,,3 

OCS AIDES) 

Yo (hay (Kk) 

DCL =o XK) 

Oe (te r= YC) 

GCARESCGS223A 0X, NX( 17,0 ,02.0;NV -AX(1) VY 7S) A) 

Rx (Go =NAx (lL) =3 5) /SxGL) 

CAMENCS223A(N NY) OOO, NVeAV( 1) Vip oy (jee) 

OCR (6s) = CAV ras os) 7 SY Gh) 
WRITE (6,2) 
2 FORMAT (1 40x, DATA 1954-1961 '/7 
Gy 6 We LOCO oS oss 19575 956 Blo so 1 9S4s777 7) 

DO LO? t=1,22 

NN=NX (i) 

Ver ads SEN AME (4d yep iG) CTX eK) Kad NN 

3 FORMAT (10M, GA4, 816) 
L025 CONTINUE 
WRITE (6,10) 
POV FORMAT (+L ,40X,7 DATA 1962-196977 
VSG peo 60 L686 ee 1 O66 1965 = 19641963 19625777) 

DO. 103 f2al, 22 

NN=NY (TI) 

WRIETE(G, 3) (NAME (1,3) 5J=176) , (1Y (1,4) /R=1,NN) 

103 CONTINUE 

CALI RANK (RK, RRX, 22) 

CAGE RANK (RY RRY j)22) 

WRITE (6,4) 

Ae FORMAT (1), 10%, "PERPORMANCE) OF 22° FUNDS;.) 195419610777) 

WRETH (6, 7) 


7 FORMAT ( 

1354, “AVERAGE VAR CAE iGe i Ye, 

ee Sou ANNUAL OF ANNUAL REWARD-TO-'/ 

Las. RETURN RETURN VARIABILITY ‘7 

12502 (PER! CENT) (PER CENT) RATIO(R/V) RANKS'///) 


Domotec 0,22 
WRETM (616) (NAME (1,0) J=1,6),AX(1)),6X (1), RX12) 7RRX (1) 
6 FORMAT (1.0X,624,2F10.1,F14.5,F14.2) 
104 CONTINUE 
WRITE (6,5) 
5 FORMAT('1',10X,'PERFORMANCE OF 22 FUNDS, 1962-1969'///) 
WRITE (6,7) 
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APPENDIX A (eontinued) 


DO) ROG Ra oe 

WRITE (6,6) (NAME (1,0) ,d=1.,6) ,AY(1).,SY(1) RY (1), RRY (1) 

CONTINUE 

HOeLoG Ta 22 

MRL Ese GC, Gy Ax (lh) Sl) RX(1) /RRX (1) AY (Cl) Gy (ly Ry GL), 
RRY (I) 

FORMAT (8F10.5) 

CONTINUE 

WRITE (6,9) 
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APPENDIX A 


DATA ON OPEN END FUNDS* 


(Annual Percent change 
in Net Assets Per Share) 


American Growth 
Associate Investors 
Beaubran Corporation 


Canada, Thus EQULty 


Canada Trust Fixed Income 
Canadian Anaesthetists 


Canadian Investment Fund 


Canafund Company 


Champion Mutual 


Commonwealth International 


Commonwealth Intl. Leverage 


Conporarve [mvestors 
Dominion Compound 
Dominion Equity 
PoOndmoolkeci iia. A 
Grouped Income Shares 
Investors Growth 
Investors Mutual 
Mutual Accumulating 
Savings & Investment 
Timed Investment 


United Accumulative 


*Pinlancval Post Survey. : 
Excludes annual returns not available or<1%. 
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APPENDIX A 


SPEARMAN RANK COEFFICIENT 


DIMENSION X(22),¥(22),R(44) 
NR=0 
N=22 
WRITE (6,1) 

1 FORMAT ('1DATA') 
DO 100 I=1,N 
REOAD(6;)2)x(1),Y (2) 

2 FORMAT (20X,F10.5,30X,F10.5) 


100 WRITEICG7 3) X42). Y (1) 


3 FORMAT (1X,2F10.5) 
CALL SRANK(X,Y,R,N,RS,T,NDF,NR) 
WRITE (6,4)RS,T,NDF 
4 FORMAT(///10X,'SPEARMAN RANK CORRELATION =',F8.4/ 
1L0xX7' STUDENT T =',F12.4/ 
110X,'NUMBER OF DEGREES OF FREEDOM =',13) 
DF=NDF 
ChmEees200A(T DEP, LER) 
UrPe(PeGrs0.5)P=1.-P 
P=2.*P 
WRITE (6,5)P 
5 FORMAT(10X,'TWO-TAILED PROBABILITY =',F7.4) 
STOP 
END 
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APPENDIX Q 


CONTROLE REGRESSION 


DIEMUENS DONT C22) (22) 5, XX 2) 4 VY (22) 5 xvi o2) 


SX=0. 

SY=0. 

SXX=0. 

SYY=0. 

SXY=0. 

WRITE (6,3) 
FORMAT('1', 9x," x 
DO 100 I=1,22 
READ(8,1)X(I),Y(I) 


4 xx yy Vi) 


PORMATCZOX £1055 750%7 £10).5) 


SOC L =n) <2 
YONA = eC Pate) 
Peete =a by ee) 
SX=SX+X(TI) 
SY=SY+Y(I) 
SXX=SXX+XxX (I) 
SYY=SYY+YY (I) 
SXY=SXY+xXyY (I) 


neimiles (Gp Dore (Gb) See) areca) alain) etal ae) 


PORMAT IMO, 2H6 01 38:5 2) 
CONTINUE 


WRITE (6,4) SX,SY,SXX,SYY,SXY 
FORMAT (5X,'sum',2X,2F6.1,3F8.2) 


SSDX=22.*SXX-SX**2 
SODY =O 2c orto i a2 
SPD-—22 ee oN Ho Sy, 


WiKi TE (G5) ool, SoD 2b) 


BORMALP (LOX! NSSDX. mlb: 
R=SPD**2/(SSDX*SSDY) 
R=SQRT(R) 

WRITE (6,6)R 

FORMAT (10x, °R =", F10.4) 
B=SPD/SSDX 

A= (SY-B*SX) /22. 
SYX=(1.-R*R) *SSDY/440. 
C=57% 522.7 Sobx 

C=SORT (C) 

WRETE OG) B,A;C 
PORMATY NOK, "B', 10.4," 


PL=B-2-086*C 

PR=B+2. 080°C 
WRETE (6, 8) Pine R 
FORMAT (10X, 'CONFIDENCE 
FORMAT (10X, 'CONFIDENCE 


4,’ NSSDY',F15.4,' NSPD',F15.4) 


Spl 


A',£10.4,' STANDARD ERROR OF B', 


LIMims (952) ",2F12.4) 
LIM@ETs (98%) ", 2F12.4) 
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APPENDIX (continued) 


PL=B-2.529*c 
PR=B+2.528%*C 
WRITE (6,9)PL,PR 
STOP 

END 
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